Two hundred patients had submaximal treadmill stress tests (STSTs) and selective coronary arteriography performed within 2 months of each other. An attempt was made to assess the predictability of disease isolated to any given coronary vessel by performance on the treadmill. This was not possible for disease isolated to the right coronary, the left anterior descending, the circumflex branch of the left coronary, or a combination of right coronary and circumflex arteries. Eleven patients had disease in the left main coronary artery; all had associated disease of some other branch as well. One of these patients had a negative submaximal treadmill stress test but was unable to reach 90% of his maximum predicted heart rate. The remaining 10 patients had positive STSTs. Patients with 26-50% narrowing of any branch had treadmill results similar to those with 51-75% narrowing. There was a large number of patients with single-vessel disease in the study and most of the negative STSTs occurred in this group. Nevertheless, within this group no one vessel gave a higher incidence of positive STSTs than any other. It is concluded that (1) a positive STST is more likely to be associated with increased severity and extent of coronary artery disease; (2) a negative STST is more likely to be found in disease limited to a single vessel; and (3) within the latter group, the STST is of no value in predicting the specific coronary artery involved.
sensitivity (percentage of true positives) and specificity (percentage of true negatives) of the test has evolved.
Most of the studies correlating exercise performance with coronary arteriography have addressed themselves to such parameters in patients with normal resting electrocardiograms;4 6, 8 some investigators have included patients with abnormal resting tracings, 8' 10-12 and others" 13 have reported on hemodynamic parameters correlated with coronary arteriograms as related to postexercise electrocardiograms. However, only one abstract'4 has appeared attempting to relate the anatomic site of disease with the STST performance. The present study was undertaken to assess the relation of STST performance to each of the following anatomic parameters of coronary artery disease (CAD) as evaluated by selective coronary arteriography: (1) specific branch of the coronary tree involved; (2) severity of luminal narrowing, i.e., the maximal narrowing of any branch of the coronary tree; and (3) extent of vascular involvement, i.e., number of branches narrowed. No patient with significant narrowing in the left main coronary artery who reached 90% of his MPHR had a negative STST. There was a total of 11 patients in this group, one of whom failed to reach at least 90% of his MPHR and had a negative STST. The remaining 10 patients had positive STSTs. Of these 11 patients, one had one other vessel involved (two-vessel disease), four had two other vessels involved (three-vessel disease), and six had three other vessels involved (four-vessel disease). There was no case of disease isolated to the left main branch; all patients with disease involving this branch had disease in at least one other branch. However, patients with disease in the left main coronary artery fell into quartiles II-Iv.
All patients were evaluated for the presence of intercoronary collaterals. These vessels were identified only when one coronary vessel was opacified in retrograde fashion following injection of contrast material into one of the other two arteries. Thirtynine of the 181 patients (21.5%) with angiographically documented coronary artery disease were found to have such intercoronary collateral vessels. These were found only when obstruction of at least one vessel was greater than 75%. There was an increasing incidence of collateral vessels as the extent of coronary disease increased from one-to four-vessel involvement. When comparisons were made between those patients with collaterals and those without collaterals but with comparable extent and severity of disease, it appeared that the Discussion The results of the present study have corroborated reports from other investigators. The finding of 9.5% of patients with positive STSTs having less than 25% narrowing of any branch of the coronary tree agrees with the work of others.9' 11 Whether any of these "false positives" was influenced by myocardial disease cannot be evaluated since parameters of contractility and end-diastolic pressure measurements were not evaluated in this study.
Single-vessel disease (SVD) was seen with considerable frequency in the patients in this study. Thus, all but one of the second-quartile patients (14 of 15, or 93%) and half of the third-quartile patients (10 of 20, or 50%) had disease confined to a single vessel, and these patients had a large number of negative STSTs. Moreover, only 15 of 29 patients (52%) with SVD in the fourth quartile had a positive STST. When viewed in this way, it appears that the STST frequently fails to detect SVD, regardless of its severity. Moreover, the presence of large numbers of patients with SVD in the second and third quartiles would seem to restrict any conclusions that could be made from a comparison of the frequency of positive STSTs in these quartiles. However, this bias, i.e., the presence of large numbers of patients with SVD, in fact occurred in a group of 200 unselected patients and, therefore, would appear to represent a chance biologic phenomenon. Furthermore, as can be seen from tables 1 and 2, increasing severity of disease others20 who have noted a greatly decreased mortality incidence among patients whose coronary disease is confined to one vessel. McHenry et al.14 reported on 50 patients with angina pectoris exercised on a treadmill until the onset of chest pain and then subjected to selective cineangiography to determine the location and severity of CAD. Forty-two of their patients had an abnormal S-T-segment response to exercise. Six of the eight with a negative response demonstrated arteriographic evidence of major CAD (greater than 50% narrowing) in only one major coronary artery. In five of these six, the stenosis was localized to the RCA. Ninety percent of patients with isolated disease of the LAD branch had a positive response, and only 50% of those with isolated RCA disease had a positive response. These data were interpreted to indicate that patients with angina pectoris are more likely to have a negative treadmill exercise electrocardiogram when stenosis of greater than 50% is localized to one vessel, especially if this vessel is the RCA. In a later report, McHenry et al. 21 reported on 85 patients studied in the same manner. All of these patients had a stenosis of one or more major coronary arteries of 75% or greater. Eightythree percent of this group had a positive exercise response. Of the 15 with a negative response, 11 (73%) had isolated RCA or left circumflex disease. Again, the incidence of a positive response was high in patients with isolated LAD disease. These data were interpreted to indicate that the bipolar V5 lead system (used in the STST) is more sensitive to ischemia rising from disease of the LAD artery and that additional vertical-axis lead systems may increase the sensitivity of treadmill exercise testing.
Ten of 11 patients who had left main coronary artery disease had a positive STST but, except for this small group, the present study clearly indicates the lack of predictability of STST performance with regard to specific vessel location of coronary artery disease. The disparity between our work and the reports of McHenry et al.'4' 21 may lie partially in his choice of patients having stenosis of 75% or more. Such individuals compare to our fourth quartile in which there was a 76% incidence of positive STST. The difference between the 85% positivity described by McHenry et al. and our incidence of 76% positivity may be accounted for by the end point of the tests: production of angina in the former study; at least 90% of MPHR in the present study. An additional problem may be his criteria for an abnormal STST based on computer Circulation, Volume XLVII, February 1973 analysis of the S-T-segment changes. However, the difference in correlation with location of coronary lesions is more difficult to explain. Analyzing all quartiles of severity in the present study, one finds 44, 50, and 38.9% STST positivity in isolated disease of the LAD, left circumflex, and RCA, respectively. Thus, no specific vessel gave more than 50% positivity, and none produced a significantly higher percentage than the others. Analyzing our fourthquartile patients with single-vessel disease, there are 14 individuals with a negative STST. Of these, seven had isolated LAD disease, two had isolated circumflex disease, and five had isolated RCA disease. These results would seem to negate the implication that RCA disease is preferentially undetected by STST.
Because of the small number of individuals in this study with disease in the left main branch, the significance of the finding of 100% positivity in the STST (when the single patient failing to reach 90% MPHR is excluded) within this group cannot be assessed. We have concluded that except in the case of disease in the left main coronary artery the STST is of no value in predicting the specific coronary vessel involved.
